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DETAILED ACTION 

1. Claims 1, 4-14, 17-59, 62-72, 75-84, 88-90, 113-114 and 
143-160 are pending. 

2. Response filed 11/16/2005 has been received and considered. 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which 
forms the basis for all obviousness rejections set forth in this 
Office action: 

(a) A patent may not be. obtained though the invention is not identically 
disclosed or described as set forth in section 102 of this title, if the 
differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the 
art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

4. Claims 1, 4, 8-14, 17, 21-28, 30, 46-47, 54-59, 62, 66-72, 
75, 79-84, 113-114 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Jackson in view of Yamaguchi et al (Phase- 
shifting digital holography) and further in view of Rentzepis et 
al (US 5325324) . 

As per claims 1, 4, 8, 14, 17, 21, 59, 62, 66, 72, 75, 79, 
Jackson discloses generating an original set of data; generating 
a reference set of data; encoding the original set of data; 
encoding the reference set of data; combining the original set 
of data with the encoded reference set of data to generate an 
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encrypted set of data; storing the encrypted set; and decrypting 
the set of data (see column 10 lines 40-57 and column 6 line 11 
through column 7 line 4 and figures 2A, 2B, 5A and 5B) the 
encoding of the data comprises phase encoding (see column 10 
lines 40-57 and column 6 line 11 through column 7 line 4). 

Jackson fails to disclose the encoding of the data 
comprises phase encoding by introducing a random phase into the 
data and introducing the random phase using the equation: 
U R O, y\ A cp p ) = A H (x, y) exp[i{<p R (x, y) + Aq> p )\ m 

However Yamaguchi et al teaches such an equation (see page 
1268) and Rentzepis et al teaches random phase encoding (see 
column 18 lines 29-42) . 

At the time of the invention it would have been obvious to 
a person of ordinary skill in the art for Yamaguchi et al's 
equation and Rentzepis et al's phase encoding to be used in the 
system of Jackson. 

Motivation to do so would have been to be able to 
reconstruct a cross section with higher image quality (see 
Yamaguchi et al page 1268) and because random phase encoding is 
highly accurate (see Rentzepis et al column 18 lines 29-42) . 

As per claims 9-10, 22-23, 46-47, 57-58, 67-68, 80-81, the 
modified Jackson, Yamaguchi et al, and Rentzepis et al system 
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discloses recording the encrypted set of data in- a hologram (see 
Jackson column 11 lines 10-28). 

As per claims 12-13, 25-26, 70-71, 83-84, the modified 
Jackson, Yamaguchi et al, and Rentzepis et al system discloses 
the original and reference set of data comprises an optical 
image, a digitized image, a one dimensional set of data, a two 
dimensional set of data, a multi-dimensional set of data, an 
electrical signal or an optical signal (see Jackson column 11 
lines 10-28) . 

As per claims 11, 24, 69, 82, the modified Jackson, 
Yamaguchi et al, and Rentzepis et al system discloses recording 
the encrypted set in a hologram according to the equation: 

IM,y) = [A H (x,yjf +[A„(x,y)! + 

2A H (x,y)A R (x } y)cos[</) H (x,y) - <p R (x,y) - A^J 

wherein p is an integer, 

<f> E (x,y)=<j> fl ( x >y)-<pA x >y) 

is the encrypted phase, 

A E (x,y) = A„(x,y)A R (x,y) 

Is the encrypted amplitude A<p P is a phase shift between the 
reference ser of data and the original set of data [A H (x,y)] 2 is 
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the intensity of the original set of data and [A R (x,y)] 2 is the 
intensity of the encoded reference set of data (see page 1268) . 

As per claims 27, 28, 30, 54-56 the modified Jackson, 
Yamaguchi et al, and Rentzepis et al system discloses generating 
decryption keys (see Jackson columns 9 and 10) . 

As per claims 113-114, the modified Jackson, Yamaguchi et 
al, and Rentzepis et al system discloses reconstructing the 
original set (see Jackson column 11 lines 10-28). 
5. Claims 5-7, 18-20, 63-65, 76-78 are rejected under 35 
U.S.C. 103(a) as being unpatentable over the modified Jackson, 
Yamaguchi et al, and Rentzepis et al system as applied to claims 
1, 14, 59, 72 above, and further in view of Tan et al (Secure 
optical storage that uses fully phase encryption) . 

As per claims 5-7, 18-20, 63-65, 76-78, the modified 
Jackson, Yamaguchi et al, and Rentzepis et al system fails to 
disclose the encoding of the data comprises amplitude encoding 
by introducing a random amplitude into the data and introducing 
the random amplitude using the equation: 
U R (x, y;A<p p ) = A R (x, y) exp[i{<p R (x, y) + A <p Jj ^ 

However, Tan et al teaches amplitude encoding (see page 
6689) . 

At the time of the invention it would have been obvious to 
a person of ordinary skill in the art to use the encoding 
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techniques of Tan et al in the modified Jackson, Yamaguchi et 
al, and Rentzepis et al system. 

Motivation to do so would have been that amplitude encoding 
is one of the degrees of freedom in which an optical beam may be 
encoded (see Tan et al page 6689) . 

6. Claims 48 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over the modified Jackson, Yamaguchi et al, and 
Rentzepis et al system as applied to claim 47 above, and further 
in view of Schnars et al (Direct recording of holograms by a CCD 
target and numerical reconstruction) . 

As per claim 48, the modified Jackson, Yamaguchi et al,. and 
Rentzepis et al system fails to disclose reconstructing of the 
original set of data from the decrypted digital hologram 
comprises generating the discrete complex amplitude distribution 
of the reconstructed original set of data from the equation: 



wherein U D (/w,w) is the discrete amplitude distribution of the decrypted 
digital hologram, m and n are coordinates in the plane of the hologram, m' and it' are 
coordinates in the reconstruction plane, Ax is the horizontal resolution in the 
hologram plane, Ay is the vertical resolution in the hologram plane, A*' is the 
horizontal resolution in the reconstruction plane, Ay is vertical resolution in the 
reconstruction plane, N x is the number of detector pixels in the x direction and AMs 
the number of detector pixels in they direction. 
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However, Schnars et al teaches such a limitation (see page 

180). 

At the time of the invention it would have been 
obvious to a person of ordinary skill in the art to reconstruct 
the modified Jackson, Yamaguchi et al, and Rentzepis et al 
system's information as in Schnars et al . 

Motivation to do so would have been to allow for a discrete 
reconstruction (see page 180) . 

7. Claim 49 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over the modified Jackson, Yamaguchi et al, and 
Rentzepis et al system as applied to claim 46 above, and further 
in view of Kitayoshi (US 5974178). 

As per claim 49, the modified Jackson, Yamaguchi et al, and 
Rentzepis et al system fails to disclose reconstructing a 
segment of the original data. 

However, Kitayoshi teaches such a method (see columns 4 and 

5) . 

At the time of the invention it would have been obvious to 
a person of ordinary skill in the art to reconstruct the 
modified Jackson, Yamaguchi et al, and Rentzepis et al system's 
data using segments. 

Motivation to do so would have been to allow for faster 
computational holography (see column 4 lines 27-31) . 
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8. Claims 88-90, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Jackson alone or in combination with Tan et al 
as applied to claims 10, 23, 81, above, and further in view of 
Ladino ("Data Compression Algorithms''). 

As per claims 88-90, the modified Jackson, Yamaguchi et al, 
and Rentzepis et al system discloses distributing the hologram 
to remote locations (see Jackson column 11 lines 10-28). 

The modified Jackson, Yamaguchi et al, and Rentzepis et al 
system fails to disclose compressing and decompressing the 
hologram on respective ends of the transmission. 

However, Ladino discloses compression of data (see pages 1- 

6) . 

At the time of the invention it would have been obvious to 
a person of ordinary skill in the art to use Ladino' s method of 
data compression to compress the holograms of the modified 
Jackson, Yamaguchi et al, and Rentzepis et al system. 

Motivation to do so would have been that compressed data 
uses less space (see Ladino page 2) . 

Response to Arguments 

9. Applicants arguments with respect to claims above have 
been considered but are moot in view of the new ground (s) of 
re j ection . 
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Allowable Subject Matter 

10. Claims 29, 31-45, 50-53 are objected to as being dependent 
upon a rejected base claim, but would be allowable if rewritten 
in independent form including all of the limitations of the base 
claim and any intervening claims. 

11. Regarding claims 29, 31-37, 40-45, the prior art teaches 
generating decryption keys for this type of system, but not the 
specific keys of claims 29 and 31. Claims 32-37 and 40-45 depend 
on either claim 29 or 31. 

12. Regarding claims 38-39, the prior art teaches 



<fi E (x, y) = arctan 



( 1 -I ^ 



as seen in Yamaguchi et al, but fails to 



1/2 



teach the specific equation A E (x 9 y) = -^[(7, - 7 3 ) 2 + (/ 4 - 1 2 ) 2 ] 

13. Regarding claims 50-53, the prior art teaches 
reconstruction using segments but fails to teach the specific 
segment defined by the rectangle described in claim 50. Ford et 
al "Array interconnection by phase-coded optical correlation" 
teaches the use of the rectangle function within the art, but 
not within the context of claim 50. Claims 51-53 are dependent 
from claim 50. 
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14. Claims 143-160 allowed based on placing previously 
presented claims 29, 31, and 50 in independent form with claims, 
which depend from them. Reasons for allowance were given in the 
previous action. 

Conclusion 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Michael 
Pyzocha whose telephone number is (571) 272-3875. The examiner 
can normally be reached on 7:00am - 4:30pm first Fridays of the 
bi-week off. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Emmanuel Moise can be 
reached on (571) 272-3865. The fax phone number for the 
organization where this application or proceeding is assigned is 
703-872-9306. 
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Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval 
(PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free) . 



MJP 
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